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3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
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examination in establishing this report: 
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S the parts relating to claims Nos. 1-33. 
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1 . The application does not meet the requirement of unity according to Rule 13.1 . 

The independent claim 1 relates to a bone prosthesis comprising means (a 
channel) for propagating acoustic energy through said means. 

The methods defined in the independent claims 32,33 serve for measuring the 
stability of an implanted prosthesis. 

There are no common "special technical features" in terms of Rule 13.2 linking the 
above matters. 

Following the invitation to restrict the application or to pay additional fees, the applicant 
paid an additional examination fee. 

The international preliminary examination is therefore carried out for claims 1-33. 

2. A bone prosthesis comprising a first portion for engaging a bone segment and 
means (channel) for propagating acoustic energy to said bone segment, as defined in 
claim 1, is disclosed in US-A-5 330 481 (D1) (see Fig. 2C and the corresponding 
description). 

Hence, the subject-matter of claim 1 does not meet the requirement of novelty (Art. 
33(2) PCT). 

3. This objection also applies to the dependent claims 2 (see D1 , Fig. 2A), claims 
4,5,6 and 7 (see the tapped hole in Fig. 2C), and claims 8 and 10 (see the transducers 
(adapters) mentioned throughout the description of D1 e.g. column 9, lines 50-54). 

Thus, the features defined in these claims also lack novelty. 

4. As far as the features of claims 2,9 and 1 1-31 are not explicitly disclosed in D1 , 
they are either obvious in view of the fact that the disclosure of D1 is not restricted to 
hip joint prostheses but also relates to knee joints (see D1 , column 12, lines 22-28), or 
these features merely relate to minor constructional modifications which are not 
inventive (Art. 33(3) PCT). 
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EXAMINATION REPORT - SEPARATE SHEET 



5. The methods defined in the independent claims 32 and 33 differ in that according 
to claim 32 only a single probe (for sending and receiving) is necessary whereas 
according to claim 33 two probes (one for sending and one for receiving signals) are 
necessary (see Figs. 8 and 9). 

Both methods have in common the method step of comparing and analysing stored 
return signal data. This feature appears to be novel and inventive since it cannot be 
derived in an obvious manner from the cited documents. 

By means of such a comparison the implant stabilisation can be determined. 

Such methods are also industrially applicable such that all the requirements of Art. 
33(2)-(4) are met. 

6. The independent claim 34 containing the method steps of "engaging said first 
portion within a first bone segment ... and directing acoustic energy at said first portion 
to stimulate bony ingrowth" clearly relate to a method for treatment of the human or 
animal body by surgery or therapy. 

The International Preliminary Examining Authority is not required to carry out an 
international preliminary examination on such claims (Rule 67.1 (iv)). 
Claim 34 should therefore have been deleted. 

7. Claim 1 should have been delimited with respect to D1 as the closest prior art 
(Rule 6.3 (b)). 

8. In order to be able to assess the question of inventive step, the applicant should 
have indicated which technical problem is solved by the characterising features of claim 
1 compared to device of D1 (Rule 5.1 (a) (iii)). 

9. The description should have to be brought into line with the new claims (Rule 5.1 
(a) iii)). 

10. D1 should have been indicated in the description (Rule 5.1 (a) (ii)). 
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WHAT IS CLAIMED IS: 

1 . A bone prosthesis, comprising: 

a first portion for engaging a first bone segment; 
said first portion including at least one channel for propagating 
acoustic energy through said channel to said first bone segment. 

2. A bone prosthesis according to claim 1 further comprising a second portion 
for engaging a second bone segment. 

3. A bone prosthesis according to claim 1 wherein said channel includes an 
interior reflective surface which defines a resonating chamber disposed through 
said first portion. 

4. A bone prosthesis according to claim 2 wherein said channel includes an 
interior reflective surface which defines a resonating chamber disposed through at 
least one of said portions. 

5. A bone prosthesis according to claim 3 wherein said resonating chamber 
includes at least one opening for receiving acoustic energy. 
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6. A bone prosthesis according to claim 5. wherein said resonating chamber 
is convoluted. 



7. A bone prosthesis according to claim 1 wherein said prosthesis further 
comprises a transducer disposed adjacent said portion which receives acoustic 
energy and emits acoustic waves through said channel. 

8. A bone prosthesis, comprising: 

a first portion for engaging a first bone segment; 
a second portion for engaging a second bone segment; and 
at least one of said portions including at least one means for 
propagating acoustic energy to said corresponding bone segment. 

9. A bone prosthesis according to claim 8 wherein said means for 
propagating comprises a transducer collar which engages one of said portions. 

10. A bone prosthesis according to claim 8 wherein said means for 
propagating includes a transducer disposed adjacent at least one of said portions. 
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11. A bone prosthesis according to claim 8 wherein at least one of said 
portions includes a porous coating wrapped therearound. 

12. A bone prosthesis according to claim 11 wherein said means for 
propagating includes a piezoelectric membrane material which is disposed 
between said porous material and an outer periphery of said portion. 

13. A bone prosthesis according to claim 11 wherein said means for 
propagating includes a piezoceramic membrane material which is disposed 
between said porous material and an outer periphery of said portion. 

14. A bone prosthesis according to claim 1 wherein the prosthesis includes a 
ball portion for engaging the acetabulum of the pelvic bone and said first portion Is 
an implant for engaging the medullary canal of the femur. 



15. 



A bone prosthesis according to claim 14 wherein said channel includes 



an 



interior reflective surface which defines a resonating chamber disposed through 
said implant. 

1 6. A bone prosthesis according to claim 1 5 wherein said resonating chamber 
includes at least one opening for receiving acoustic energy. 
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1 7. A bone prosthesis according to claim 1 4 wherein an outer periphery of said 
implant is patterned to promote acoustic wave propagation along an outer surface 
of said implant. 



18. A bone prosthesis according to claim 15 wherein said resonating chamber 
includes a plurality of slots which extend outwardly from said resonating chamber 
to transmit acoustic energy directly to the medullary canal. 

19. A bone prosthesis according to claim 1 wherein the first portion engages 
the medullary canal of the humerus and a second portion engages the medullary 
canal of the ulna; and wherein said first and second portions are movable relative 
to one another about a pivot. 

20. A bone prosthesis according to claim 19 wherein each of said portions 
includes a channel, each of said channels including an interior reflective surface 
which defines a resonating chamber disposed through each of said portions. 

21. A bone prosthesis according to claim 20 wherein each of said resonating 
chambers includes at least one opening for receiving acoustic energy. 
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22. A bone prosthesis according to claim 19 wherein an outer periphery of at 
least one of said portions is patterned to promote acoustic wave propagation 
along an outer surface of said portion. 

23. A bone prosthesis according to claim 1 wherein the first portion engages 
the femur and a second portion engages the tibia, said first and second portions 
being movable relative to one another upon movement of one of the femur and 
the tibia. 

24. A bone prosthesis according to claim 23 wherein said first portion includes 
at least one dowel which engages a corresponding bore associated with the 
femur and said second portion includes at least one dowel which engages a 
corresponding bore associated with the tibia. 

25. A bone prosthesis according to claim 24 wherein said channel includes an 
interior reflective surface which defines a resonating chamber disposed through 
each of said dowels. 

26. A bone prosthesis according to claim 25 wherein each of said resonating 
chambers includes at least one aperture for receiving acoustic energy. 
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27. A bone prosthesis according to claim 23 wherein said first and second 
portions include outer surfaces which pivotally engage one another and bone- 
facing inner surfaces which engage the femur and tibia, respectively. 

28. A bone prosthesis according to clairh 27 wherein said first portion is 
generally U-shaped and encompasses the patella of the femur and said second 
portion is generally T-shaped and fits atop the tibia. 

29. A bone prosthesis according to claim 27 wherein said channel includes a 
plurality of grooves located along said bone-facing inner surface of one of said 
first and second portions. 

30. A bone prosthesis according to claim 24 wherein at least one of said 
dowels of said first and second portions includes a plurality of grooves for 
propagating acoustic energy therethrough. 

31. A bone prosthesis according to claim 27 wherein said outer surface of said 
second portion includes at least one recess for seating the outer surface of said 
first portion in a cradle-like manner. 
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32. A method for measuring the stability of an implanted prosthesis comprising 
the steps of: 

a) providing a source having a probe for sending and receiving 
signals and a comparator for comparing and analyzing prior signal data with 
newer signal data; 

b) placing said probe adjacent said prosthesis; 

c) transmitting an initial signal through said probe to said 

prosthesis; 

d) receiving a return signal from said probe after said signal 
propagates and returns through said prosthesis; 

e) storing said return signal data; 

f) repeating steps (a) through (e); and 

g) comparing and analyzing stored return signal data to 
determine implant stabilization. 

33. A method for measuring the stability of an implanted prosthesis comprising 
the steps of: 

a) providing a source having a probe for sending signals and a 
comparator for comparing and analyzing prior signal data with newer signal data; 

b) providing a receiving sensor which connects to said source 
and monitors said signals as said signals propagate through said prosthesis; 

c) placing said probe adjacent said prosthesis; 

d) placing said receiving sensor along said prosthesis; 
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e) transmitting signals tlnrough said probe to said prosthesis; 

f) monitoring said signal with said receiving sensor as said 
signal propagates through said prosthesis; 

g) storing said signal data; 

h) repeating steps (a) through (g); and 

i) comparing and analyzing stored signal data to determine 
implant stabilization. 



34. A method for stabilizing an implanted prosthesis comprising the steps of; 

a) providing a bone prosthesis having a first portion and at least 
one channel for propagating acoustic energy therethrough; 

b) engaging said first portion within a first bone segment; and 

c) periodically directing acoustic energy at said first portion such 
that acoustic energy is transmitted through said channel to said first bone 
segment to stimulate bony ingrowth. 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 

1-31 as originally filed 

Claims, No.: 

1 -34 as received on 1 5/01/2001 with letter of 1 5/01/2001 

Drawings, sheets: 

1/14-14/14 as originally filed 



2. With regard to the language, ail the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
International preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

n filed together with the intemational application in computer readable form. 

□ fumished subsequently to this Authority in written form. 

□ fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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n the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



li;. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
[a claims Nos. 34. 

because: 

H the said intemationail application, or the said claims Nos. 34 relate to the following subject matter which does 
not require an international preliminary examination (specify): 
see separate sheet 

□ the description, claims or drawings (indicate particular elements belov\/) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

. □ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination report cannot be carried out due to tfie failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with ttie standard. 

□ the computer readable form has not been fumished or does not comply with the standard. 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additicnal fees the applicant has: 
□ restricted the claims. 
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E paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

H not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

H the parts relating to claims Nos. 1-33. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


32,33 




No: 


Claims 


1,2,4,5,6,7,8.10 


inventive step (IS) 


Yes: 


Claims 


32,33 




No: 


Claims 


3,9,11-31 


Industrial applicability (lA) 


Yes: 


Claims 


1-33 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII, Certain defects in the international application 

The following defects in the form or contents of the intemational application have been noted: 
see separate sheet 
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1 . The application does not nneet the requirement of unity according to Rule 13.1 . 

The independent claim 1 relates to a bone prosthesis comprising means (a 
channel) for propagating acoustic energy through said means. 

The methods defined in the independent claims 32.33 serve for measuring the 
stability of an implanted prosthesis. 

There are no common "special technical features" in terms of Rule 13.2 linking the 
above matters. 

Following the invitation to restrict the application or to pay additional fees, the applicant 
paid an additional examination fee. 

The international preliminary examination is therefore carried out for claims 1-33. 

2. A bone prosthesis comprising a first portion for engaging a bone segment and 
means (channel) for propagating acoustic energy to said bone segment, as defined in 
claim 1, is disclosed in US-A-5 330 481 (Dl) (see Fig. 2C and the corresponding 
description). 

Hence, the subject-matter of claim 1 does not meet the requirement of novelty (Art. 
33(2) PCT). 

3. This objection also applies to the dependent claims 2 (see Dl , Fig. 2A), claims 
4,5,6 and 7 (see the tapped hole in Fig. 2C), and claims 8 and 10 (see the transducers 
(adapters) mentioned throughout the description of Dl e.g. column 9, lines 50-54). 

Thus, the features defined in these claims also lack novelty. 

4. As far as the features of claims 2,9 and 1 1 -31 are not explicitly disclosed in Dl , 
they are either obvious in view of the fact that the disclosure of Dl is not restricted to 
hip joint prostheses but also relates to knee joints (see Dl , column 12, lines 22-28), or 
these features merely relate to minor constructional modifications which are not 
inventive (Art. 33(3) PCT). 
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5. The methods defined in the independent claims 32 and 33 differ in that according 
to claim 32 only a single probe (for sending and receiving) is necessary whereas 
according to claim 33 two probes (one for sending and one for receiving signals) are 
necessary (see Figs. 8 and 9). 

Both methods have in common the method step of comparing and analysing stored 
return signal data. This feature appears to be novel and inventive since it cannot be 
derived in an obvious manner from the cited documents. 

By means of such a comparison the implant stabilisation can be determined. 

Such methods are also industrially applicable such that all the requirements of Art. 
33(2)-(4) are met. 

6. The independent claim 34 containing the method steps of "engaging said first 
portion within a first bone segment ... and directing acoustic energy at said first portion 
to stimulate bony ingrowth" clearly relate to a method for treatment of the human or 
animal body by surgery or therapy. 

The International Preliminary Examining Authority is not required to carry out an 
international preliminary examination on such claims (Rule 67.1 (iv)). 
Claim 34 should therefore have been deleted. 

7. Claim 1 should have been delimited with respect to D1 as the closest prior art 
(Rule 6.3 (b)). 

8. In order to be able to assess the question of inventive step, the applicant should 
have indicated which technical problem is solved by the characterising features of claim 
1 compared to device of D1 (Rule 5.1 (a) (iii)). 

9. The description should have to be brought into line with the new claims (Rule 5.1 
(a) iii)). 



10. D1 should have been indicated in the description (Rule 5.1 (a) (ii)). 
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CLAIMS 



1 . A bone prosthesis (10) comprisirig a first portion (32) for 
engaging a first bone segment (14) 'characterised In tha^ the 

5 bone prosthesis (1 0) further comprises at least one means for 

propagating acoustic energy (30) to said first bone segment 
(14). 

2. A bone prosthesis (1 0) according to claim 1 further comprising 
a second portion for engaging a second bone segment (26). 

10 3. A bone prosthesis (1 0) according to claim 2 in which comprises 
at least one means for propagating acoustic energy to said 
second bone segment 

4. A bone prosthesis (10) as claimed in either of daims 1. 2 or 3 
in which the at legist one means for propagating acoustic 

1 6 energy to the corresponding bone segment comprises at least 

one channel. 

5. A bone prosthesis (10) according to claim 4 wherein said 
channel includes an interior reflective surface (42) which defies 
a resonating channber (34) disposed through at least one of 

20 said portions (14, 18). 

6. A bone prosthesis (10) according to dalm 5 wherein said 
resonating chamber (34) indudes at least one opening (22) for 
receiving acoustic energy. 

7. A bone prosthesis (1 0) according to daim 6. wherein said 
25 resonating chamber (34) is convoluted. 

8. A bone prosthesis (1 0) according to any one of daims 4 to 7 
wherein said bone prosthesis (1 0) further comprises a 
transducer (144) disposed to receive acoustic energy (30) and 
emit acoustic waves (30*) through said channel. 

30 9. A bone prosthesis (10) according to daim 2 wherein said 
means for propagating comprises a transducer collar (546) 
which engages one of said portions. 
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10. 



11. 



12. 



10 



13. 



15 



15. 

20 



16. 

25 

17. 



18. 

30 



A bone prosthesis (10) accoMing to claim 2 wheiein said 
means for propagating Includes a transducer (144) disposed 
adjacent at least one of said portions. ""sposed 

A bo,^ prosthesis (10) according to dalm 2 wl,erein at leas. 
-^«nsin.ud^apo,„uscoa«ng wrapped 

A bone prosthesis (10) according to claim 1 1 wherein said 
means for propagating includes a piezoetectric r^embrana 

aT^::rr 't^ p-- ,rra„d 

an outer penphsiy of said portion. 

A bone prosthesis (10) according to daim 1 1 wherein said 
m«ns for propagating includes a piezoceramio membrane 

n»tonal„h.ch« disposed between said porous material and 
an outer penphery of said portion. 

14. A bone prosthesis (10) according to claim 4 wherein the 

' *^ the acetabulum 

(16) Of the pelVB bone (26) and said first portion is an implarrt 
for engaging the medullary canal (38) of the femur (T4) 

A bone prosthesis (10) according to claim 14 wherein said 
channel rndudes an interior reflective surface (42) which 
de*., a resonathg chamber (34) disposed through said 

A bone prosthesis (10) according to dalm 15 wherein said 
resonafmg chamber (34) includes at least one opening (22) for 
recenrmg acoustic energy (30). ' 

^rTT- <^»>'^"«''9«° claim 14 Wherein an outer 
penphery of sad rmplant (732) Is patterned to promote acoustic 
wave propagation along an outer surface of saW Impla.^ 

A bone prosthesis (10) according to dalm IS wherein said 
tesonahng chamber (34) indudes a plurality of slots whidi 
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20, 

10 



21. 

15 

22. 



20 



25 24 



30 25 



^ V 

ertend outwardly from said resonating chamber (34) to tr^n,,, 
acoustic enew (30) direCy to the mLuilaiy 

<■ A bone prosthesis (10) accorting to daim 4 wherein the first 

A bone prosthesis (10) aeconling to daim 19 wherBin each of 
saKi portions includes a channel, each of said chanTeT 
induding an interior reflective surfece (42) whi* , 

n»on^.chamber(34,disposedth4,U:Mtr' 
A bone prosthesis (10) according to daim 20 wherein each of 

^-err.^^rTCdait^dt:^'*""" 

Ihe tibia, said fl,st ^ secold Porns':^''^.;^^ 

A bone prosthesis (10) according to daim 23 wherein said fl«t 
po,t«n »,dudes at least one dowel (842a. 832a) v^W 

832a) whrch engages a conesponding bee with the flbia (MB). 
d.annel rndudes an interior >Bfleo(ive surfece (42) whteh 
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4 



26. 

5 

27, 
10 28. 
29. 

15 

30. 

20 

31. 

25 

32. 



defines a resonating chamber (34) disposed tiirough each of 
said dowels (842a. 832a). 

A bone prosthesis (10) according to claim 25 wherein each of 
said resonating chambers (34) includes at least one aperture 
(22) for receiving acoustic energy (30). 

A bone prosthesis (10) according to claim 23 wherein said first 
and second portions include outer surfeces which pivotally 
engage one another and bone-facing inner surfaces which 
engages the femur (14) and tibia (818) respectively. 

A bone prosthesis (10) according to claim 27 wherein said first 
portion is generally U-shaped and encompasses the patella of 
the femur (14) and said second portion is generally T-shaped 
and fits atop the tibia (818). 

A bone prosthesis (1 0) according to claim 27 wherein said 
channel includes a plurality of grooves located along said 
bone-fadng inner surface of one of said first and second 
portions. 

A bone prosthesis (10) according to daim 24 wherein at least 
one of said dowels of said first and second portions includes a 
plurality of grooves for propagating acoustic energy (30) 
therethrough. 

A bone prosthesis (10) according to daim 27 wherein said 
outer surface of said second portion indudes at least one 
recess for seating the outer surface of said first portion in a 
cradle-like manner. 

A method for measuring the stability of an implanted prosthesis 
(10) comprising the steps of: 

a) providing a source having a probe for sending and receiving 
signals and a comparator for comparing and analysing prior 
signal data with newer signal data; 



» 



us 009926265 



b) placing said probe adjacent said prosthesis (10); 

c) transmitting an initial signal through said probe to said 
prosthesis (10); 

d) receiving a return signal from said probe after said signal 
propagates and retums through said prosthesis (10); 

e) storing said return signal data; 

f) repeating steps (a) through (e); and 

g) comparing and analysing stored retum signal data to 
determine implant stabilization. 

A nnethod for measuring the stability of an implanted prosthesis 
(10) comprising the steps of; 

a) providing a source having a probe for sending signals and a 
comparator for comparing and analysing prior signal data 
wifli newer signal data; 

b) providing a receiving sensor which connects to said source 
and monitors said signals as said signals propagate through 
said prosthesis (10); 

c) placing said probe adjacent said prosthesis (10); 

d) placing said receh/ing sensor along said prosthesis (10); 

e) transmitting signals through said probe to said prostheste 
(10); 

f) monitoring said signal with said receiving sensor as said 
signal propagates through said prosthesis (10); 

g) storing said signal data; 

h) repeating steps (a) through (g); and 



us 009926265 





i) comparing . and analysing stored signal data to determine 
implant stabilization. 

A method for stabilizing an implanted prosthesis (1 0) 
comprising the steps of: 

a) providing a bone prosthesis (10) having a first portion and 
at least one channel for propagating acoustic energy (30) 
therethrough; 

b) engaging said first portion within a first a bone segment; 



c) periodically directing acoustic energy (30) at said first 
portion such that acoustic energy (30) Is transmitted through 
said channel to said first bone segment to stimulate bony 
ingrowth. 
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